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© A non-volatile, acid acceptor which is soluble in polyole- 
fina is added to a film grade polyolefin resin composition to 
prevent gel streaklng/pinstrlping or corrosion during film 
extrusion processes. The acid acceptor has a molecular 
weightgreeterthan 180 with less than 5% by weight volatiles 
at IBFC as measured by a thermal evolution analysis. 



00 
(O 

10 

o 



0. 

u 



Croydon Printing Company Ud. 



O0S42«&- 

- 2 - 

PROCESS AND COMPOSITION FOR EXTRUSION OP ZIEGLER-NATTA 
CATALYZED OLEFIN POLYMERS 

This invention relates to anti-gel compounds useful 

for reducing optical degradation phenomena in extnried polyolefin 

film. The compounds also are useful for preventing corrosion 

during high temperature processing of polyolefin film. 
10 Polyolefin resins such as polyethylene have been 

used for a number of years for the preparation of films by 

extrusion processes. Dnlike high pressure, free radical 

polymerized polyethylenes, low pressure, lov density polyethylenes 

15 prepared in the presence of Ziegler-Natta catalysts commonly 

develop gel-like defects when extruded, e.g., vhen extruded as 

blown films. In a blown film process, polyethylene pellets or 

granules are melted and extTuded from an annular 
20 

die to form a film envelope. In the extruder and die system, 

there are typically "dead spots" or "hangup areas" where molten 

polyethylene does not move rapidly, resulting in long heat 

histories for portions of the melt. As portions of the polymer 
25 

are flushed from these hangup areas, they cause optical 
degradation phenomena in the film, known as "pinstriping" and 
"gel streaking". 

30 *y "Pinstriping" is meant haze bands resulting from 

accumulations of micro-gels which are aligned in the machine 
direction during the film forming process. By "gel-streaking" 
is meant surface roughness in the form of the inclusion, either 
35 singularly or in rows, of "v-shaped" gels ("arrowheads" or 
"chevrons"), streaks of soft gels, or, in extreme cases, fil a 
texture completely permeated by soft gels. Such optical 
degradation phenomena not only detract from film optical and 




I 7-^7 005426]* 

aecbanical strength properties, but also can cause severe 
problems with respect to maintaining bubble geometry during 
the film forming process. 

5 

Because of the fact that the extrusion processes 
usually involve the use of relatively high extrusion tenperatures 
and prolonged extrusion times, in commercial practice, various 
anti-oxidants, such as hindered phenolics, are admixed with the 

* 10 

polyolefin resin, to prevent undesirable degradation of the 
polymer during the preparation of the film. When such anti- 
oxidants are used, however, with the film forming grades of 
15 polyolef ins in certain types of extrusion equipment, the anti- 
oxidants appear to pronounce, if not create, gel-streaking end 
pinstriping in the products thus formed. 

Many solutions have been proposed to eliminate gel- 

20streaking and pinstriping. For example, it is known to 

physically remove the catalyst residue, prior to extrusion, by 
leaching the reaction product of polymer and catalyst with 
alcohols, aqueous acid f water, or treating the polymer and ^ 

25 catalyst with propylene oxide followed by an alcohol or water wash 
and the like. Such treatments usually produce white polymers 
initially, but a yellow or tan color returns when the polymers are 
subjected to molding and/or heating operations. In order to avoid 

30 

this undesirable color formation, it is usually necessary to use a 
second or even a third clean-up procedure requiring the use of 
large quantities of deactivating materials. Another practice 
in the art involves drying the after-treated polymer prior to 

35 

fabrication. Because they usually must be repeated several tires 
in order to obtain a polymer having acceptable color upon 
exposure to heat, such clean-up procedures are both expensive and 
time consuming. Illustrative of such prior art treatments 
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are those disclosed Is U.S. patents 3,925,341; 3,962,199; 
3,247,351; 4,029,877; 4,117,219; 3,299.027; 3,923, 760; 3,308,105; 
and 4,098,990. 

5 i 
Other treatments disclosed in the prior art involve the 

• * < 

addition of compounds to the polymer prior to fabrication in 
order to complex with the harmful components in the catalyst 
residue and deactivate them. Illustrative of these prior art 

10 

treatments are those disclosed in Canadian patent 961,998, 

U.S. patent 4,013,622 and in U.S. patent 3,773,743. 

For example, U.S. patent 3,773,743 discloses a method 

for improving the stability and color of olefin polymers by 

deactivating their Ziegler-Natta catalyst residues. This method 

involves high temperature (190°C-250 t C) processing with 

j hydroxyl compounds (H 2 0 and primary alcohols) and with an 

j 20 organic base such as an alkyl amine; aryl amine; Li, Ca and Zn 

j salts of carboxylic acids; trialkyl phosphites; and metal 

allcoxides. The concentration disclosed for the hydroxy source 
! • : 

is the range of 0.5 to 1.5 weight percent and a concentration 

I 25 of 50 to 2500 parts per million (ppm) is disclosed for the 

j organic base. At the processing temperatures disclosed, some of 

( the organic bases and the hydroxy sources would be volatile and 

cause foaming of the product if the processing were not done j 

| 30 in a way to remove volatiles, e.g., as in devolatilising esters 1 . 

In high temperature processing of Ziegler-Natta j 
; j 
catalyzed polyolefln resins, such as in slot cast or blown film 

extrusion, It has been observed that the chloride catalyst residue 

35 

present in the resins may cause corrosion of the processing equip- 
! ment. For example, corrosion pitting has been observed on both 
the chill roll and internal adaptor and die surfaces during slot 
cast film extrusion. Internal adaptor and die surfaces of blown 
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film extrusion equipment also are subject to corrosion. 
Deactivation of the catalyst residue has been required in a 
5 costly separate step prior to high temperature AlO-C) 
processing of the resin. 

An object of the present invention is to provide a fi,im 
forcing extrudable coaposition coaprising a Ziegler-Natta 
,0 catalyzed polyolefln and an extruded fila aade froa such extrud'- 
able coaposition. vhich fila is free froa gel streaking. 

Another object of the present invention is to p-rovide 
a process wherein Ziegler-Natta catalyzed polyolefln fil. forming 
iScoapositions aay be extruded without optical degradation . ! * 
phenomenon appearing within the extruded film. 

Another object of the present invention is to provide 
an anti-gel compound, which when added to Ziegler-Natta catalyzed 
polyolefins is useful in removing or reacting with the chloride; 
residue in said polyolefins to prevent gel streaking or 
pinstriping from occurring in subsequent extrusion processes. 

An object of the present invention is to provide an 
inproved process for extruding tubular blown polyolefln film 
substantially free of Ziegler-Natta chloride residues. I 
Another object of the present invention is to provide 
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25 



| 3o an improved process for producing, at high temperatures AlO 1 
j an extruded film, sheet or molded articles made from Ziegler-Na 
; catalyzed polyolefln resin, which process is substantially free 
I from corrosion. 
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This invention is based on the discovery that an 
optical degradation phenomenon, known as gel streaking and 
pinstriping, present in extruded Ziegler-Natta catalyzed 
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polyolefins, can be substantially prevented through the additiJn - 
of s«.ll amounts of an organic compound of high molecular velght 
g and relatively low volatility. The organic compound eonprises \ 
a hydrogen chloride acceptor having a molecular weight greater " 
than 180 with less than 5Z by v e ig ht volatiles at IBO'C as mea- 
sured by thermal evolution analysis (TEA) . According to the 
10 Present invention, the incidence of gel streaking or pinstriping 
IB the £H. during the cxt?usloa of lew pressure> densuy 

ethylene hydrocarbon polymer resin is minimized through the 
use of a composition comprising: 

a majority of a low pressure, low density ethylene 
hydrocarbon polymer resin; and 

a minor amount of an anti-oxidant and a hydrogen 
chloride acceptor as defined herein. This invention also 
20 relates to an improved method of extruding lov pressure, low 
density ethylene hydrocarbon polymer resins vhich comprise 
incorporating minor amounts of an anti-oxidant and a hydrogen 
hloride acceptor into said resin prior to extrusion thereof.' • \ 
In one aspect, the present invention relates to an j 
i extrudable film forming composition vhich. vhen extruded, forj 
; a film essentially devoid of gel streaking and pinstriping, the 
30 £11. forming extrudable composition comprising a polyolefin resin 
an anti-oxidant and anti-gel compound. The polyolefin resin 
contains chloride residue from a Ziegler-Nat ta catalyst 
used in its preparation. The anti-oxidant is present in an • 
.35 amount sufficient to prevent oxidation of the £U» during 

extrusion processing and subsequent storage thereof. The ! 
j anti-gel compound is present in an amount sufficient to ! 
j neutralize. the chloride residue in the polyolefin, which amount 
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also should be at least about 0*8 times tbe amount of anti-oxidant 
present. Preferably, the amount of anti-gel compound Is at least • 
equal to the amount of antl-oxidant present. 

5 

The amount of anti-gel compound necessary to neutralize 
the chloride residue should be greater than about 5 tines, 
preferably greater than about 10 tines, and most preferably 
greater than about 20 times the amount .of chloride residue 

10 

present. When the ratio becomes too high, particularly at the 
higher chloride levels, e.g., at 200 ppm chloride residue, the 
anti-gel compound can exude to the polymer air • interface and 
adversely affect polyolefin surface properties such as sealing, 

15 

treatability and coefficient of friction. Belov a 5 to 1 ratio, 
. the amount of anti-gel compound may not be sufficient to 

neutralize the chloride residue to retard gel streaking etc. 
J 20 Chloride residue from a Zlegler-Natta catalyst is 

| typically present in a concentration between about 5 and about 
500 ppm based upon the polyolefin. Chloride residue concentra- 
tions between about 5 and about 50 ppm are typical for polyethy- 
;25lene and chloride residue concentrations between about 10 and 

i 

about 500 ppm are typical for polypropylene and polybutene made 
with Zlegler-Natta catalysts. 

Antl-oxidants in a concentration of 20 to 500 ppm 
j 30 are typically added to polyethylene resin compositions. And 
concentrations of 200 to 5000 ppn of anti-oxidant are typically 
added to polypropylene or polybutene resin compositions. 

In another aspect, the present invention 'relates to 

35 

a process for extruding a film forming polyolefin resin based 
composition into film. The resin based composition comprises a' 
j Zlegler-Natta catalyzed film grade polyolefin resin which 
! contains a chloride residue in the range of between about 5 and] 
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about 500 ppn and anti-oxidant in tho 

5000 m . ^ ^nt in the range of between about 20 and about 

5000 ppn based upon the polvolefin »■««=<„ 

i. ch« „....«. „ , C1J , ceeptot i]>t ^ jt ^ t<ir ^ 

»"" t "" 1 » ' »«««r..l« b ,.»,., „ „, 

10.000 p P .. „..., th . SI1 of tfct poiyoufi]> ^ 

. - 180 wlt „ < sx by w ^ 

180.°C as measured by TEA. 

i» ..m ..«„„ , thi , lnvMtion ri ti m 
th . t hltl „,.„,„. ( . bove , o . c) pioc>jsioj ^ 

... b . a _ pujbei vithooc 

« a.»..a heteln .... th , polJole£lB coDpotitjM ^ 
p..c.... d . Ihe « Me ..„. tl> , of MM aeceptot ^ 

,~.pc „„„„„„ u b . t „.„ ibout „ io ooo ^ 
25th« polyo le fi» resi „_ 

Tb. UU .c„p t „ i. „ lf „„ ly dl .,„,.. tbi 

'7 those .„„.. „ th . , rt of pt p t i ^ ^ 

T - »••»'« .«» W >«»I. M4 u.. «„. 
M1X.1.H. .UW „ Ilctl , f „ MmMm yitb 9 

««». «. . «,p. ,„„,„. t „. .... m 

|».. .-" - - — , t . r . ljoUfl . to ^ 

'or „. ?1 letao „. e „ ve „ tlonil bc( pM 

.,.lp«»t .„«„ . „...„ rJ „ lxer _ . Hetoer tUttiwx tvio 



- 9 - 0054268 

screv nixing extruder or a single screw mixer extruder that has 
pelletlzatlon equipment on the head of the extruder. 
The Acid Acceptor 

5 

The acid acceptor comprises a fatty acid amine 
of the formula: 

10 

vherein 5, is C^-H alkvl or alkylene; 

R 1 is hydrogen, lover alkyl, an alkanol, 1,3-propylene/ 
diamine or an ethoxy group of the formula (C-C-O)^B, wherein x 
15 is an integer between 2 and 5; and 
R" is R or R* • 

The fatty acid amine used in this invention is 
normally either liquid or solid at room temperature, has a 
20molecular weight above about 180, and has less than about 5% 
j by weight volatiles at 180°C as measured by TEA. Below molecular 
: weights of 180, volatility becomes a problem, resulting in bloom 
J on the surface of the fij^m or causes plate-out or smoking on high 
• "temperature extrusion. This can adversely affect such 

properties as sealing, treatability and surface characteristics, 
in general. Increased volatility also can be manifested in 
foaming of the film extrudate and lensing in the blown film 

30 

! bubble. Too high a molecular weight simply requires more anti- 
gel compounds. Surface properties also can be affected. 

Suitable fatty acid amines according to the present 
Invention include a saturated fatty acid amine suc'h as lauryl 

35 

amine, mystearyl amine, palmityl amine, stearyl amine, arachldyl 
amine, behenyl amine and the like; a monounsaturated fatty acid 
such as oleyl amine and erucyl amine; a di-saturated fatty acid 
i amine such as dl-lauryl amine, dl-mystearyl amine, dlpalmltyl 
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amine, di-stearyl amine, di-arachidyl amine, di-bebenyl amine; 
a di-monounsaturated fatty acid amine such as di-oleyl amine and 

5 di-erucyl amine; a nixed saturated and mono-unsaturated fatty 
acid amine such as lauryl-oleyl amine, lauryl-stearyl anine , 
oleyl-erucyl amine and the like; lauryl. mystearyl, palnityl 
stearyl, arachidyl, behenyl, oleyl or erucyl-- methanol, ethanol 

lopropanol or butanol amines; dimethanol, diethanol, dipropanol 
or dibutanol— lauryl, mystearyl. palmityl, stearyl, arachidyl, 
behenyl, oleyl or erucyl amines; dimethyl, diethyl, dipropyl or 
dibutyl-lauryl, mystearyl, palmityl, stearyl, arachidyl, behenyl. 

« oleyl or erucyl amines; alkoxylated lauryl, mystearyl, palmityl, 
stearyl, arachidyl, behenyl, oleyl or erucyl amines derived 
using 2 to 10 mols of ethylene oxide, propylene oxide or butylene 
oxide; and N-lauryl, mystearyl. palmityl, stearyl, arachidyl, 

20 

behenyl, oleyl, or erucyl--l , 3-propyleoe diamine. 
Olefin Polymers 

The extrudable olefin polymers employed in the 
extfudable compositions of the present invention are normally 

25 

solid materials, that is, solid at room temperature. Any 

extrusion grade- olefin polymer can be used in the compositions 

of the present invention. The term "olefin polymer" thus 

includes homopolymers of the olefins, as well as interpolyaers 
30 r 

of one or more olefins with each other, and/or up to about 30 
weight percent of one or more monomers which are copolymeri2able 
with such olefins. The olefins such as ethylene % propylene, 
3g l-butene, isobutylene, 4-me thy 1-pentene-l , hexene-1, octene-1, 
nonene-1, deceue-l f as well as interpolymers of one or more 
of such olefins and one or more other monomers which are inter- 
polymerizable with such olefins, such as other vinyl and diene 
compounds, i.e., those having the group -C « C-„ 





_ n _ oe^see- 

Preferred copolymers are the ethylene copolymers such 
es ethylene/propylene copolymers, ethylene/buteae-1 copolymers, 
ethylene/hexene-1 copolymers, octene-1 copolymers, and the lij. 
Preferred ethylene laterpolymers would Include two or more of ! 
the following: propylene, butene-1, hexene-1, 4-»ethyl-pentene'-l 
and octene-1. Preferred propylene i»terpolV»ers would Include 
ethylene, butene-1. hexene-1. 4 »ethyl-pentene-l and octene-1 



10 

as monomers 



Also Included In the term polymer are blends of one. 
polymer with one or more other polymers. Illustrative of such 
15 blends are ethylene/olef inic polymers with one or more of the 

following: Polypropylene, high pressure low-density . polyethylene 
high density polyethylene, polybutene-1, and polar monomer 

containing olefin copolymers such as ethylene/acrylic acid 
20 , 

copolymers, ethylene/methyl acrylate copolymer, ethylene/ 
ethylacrylate copolymer, ethylene/vinyl acetate copolymer, 
ethylene/acrylic acid/ethyl acrylate terpolyaar, ethylene/ 
^acrylic acid/vinyl acetate teropolymer, and the like. 

Also included within the term polar monomer containing 
olefin copolymers are the metallic salts of those olefin 
copolymers, or blends thereof, which contain free carboxylic 
^acid groups. Illustrative of such polymers are ethylene/acrylic 
acid copolymer, ethylene/methacrylic acid, oxidized polyolefins. 
propylene/acrylic acid copolymer, butene/acrylic' acid copolymer 
and the like. 

j 35 Illustrative of the metals which can be used to provide 

the salts of said carboxylic acid polymers are the one, two and' 
three valence metals, such as sodium, lithium, potassium, 
calcium, magnesium, aluminum, barium, zinc, zirconium, beryllium, 
iron, nickel, cobalt, and the like. 
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The preferred olefin polymers for use la the present 
invention are polymers of ethylene, and the most preferred 
polymers are those having a melt index of ahout 0.1 to 10 grams 
per 10 minutes, a density of about 0.910 to 0.955. Low density 
ethylene polymer has a density of between approximately 0.910 
and 0.925, medium density ethylene polymer has a density of 
10 between approximately 0.925 and 0.940, and high density 

ethylene polymer has a density of between approximately 0.940 
and 0.970. Thus, the low density ethylene copolymers are the 
most preferred olefin polymers to be used in the present inven- 
tion, although the medium and high density polymers may also 
be used. 

Preferred low pressure, low density ethylene copolymers 
for use in the present invention include those which may be pro- 
20 duced in accordance with the procedures set forth in U.S. Patent 
Application Serial No. 892,325, filed March 31, 1978, and 
refiled as Serial Ho. 014 ,.'.14 on February 27, 1979, in the 
names of F.J. Karol et al. and entitled "Preparation of 
Ethylene Copolymers in Fluid Bed Reactor", and the 
procedures set forth in U.S. Patent Application Serial Ho. 
892,322, filed March 31, 1978, and refiled as Serial No. 012,720 
on February 16, 1979, in the names of G.l. Goeke et al. and 
entitled "Impregnated Polymerization Catalyst, Process for 
Preparing, and Use for Ethylene Copolymer i rat ion" as well as 
procedures which will produce ethylene hydrocarbon copolymers 
with properties as heretofore described. U.S. Application 
Serial No. 014,414 corresponds to European Patent Application No. 
79100953.3 which was opened to the public on October 17, 1979 
as Publication No. 4645 and U.S. Application Serial No. 012,720 
corresponds to European Patent Application No. 79100958.2 which 



25 



30 



was opened to the public on October 17, 1979 as Publication Mo. 
4647. The disclosures of Publications Nos. 464*5 and 4647 are 
incorporated herein by reference. 

o 

Other lov pressure, low density ethylene hydrocarbon 
copolymers preferred for use in the present^ invention are those 
which nay be prepared as described in U.S. Patent 4,011,382, 
10 entitled "Preparation of Lov and Medium Density Ethylene Polymer 
in Fluid Bed Reactor" by I.J. Levine et al., the disclosure of 
which is incorporated herein by reference. 

The olefin polymers may be used in the form of powders, 
15 pellets, granules, or any other form that can be fed to an 
extruder. 
| The Anti-Oxidants 

As noted above, the extrudable compositions of the 
20 present invention contain at least one anti-oxidant for the 

olefin polymer. These anti-oxidants are present in stabilizingly 
effective quantities. Such amounts are about 0.002 to 0.5, 

! and preferably about 0.01 to 0.05, percent by weight, based on ' 

j 25 

the weight of the olefin polymer. The 'anti-oxidant stabilizers 

which may be employed in the compositions of the present invention 

! include all those polyolefin anti-oxidants commonly employed" in 

! olefin polymer based film extrusion compositions. These materials 
I 30 

j are such as are capable or providing anti-oxidant protection at 
processing temperatures of the order of about 275 to 650*F, or 
higher. 

, 35 Such anti-oxidant stabilizers include hindered phenols, 

j such as p-bydroxyphenylcyclohexane; di-p-hy droxyphenylcyclohexane 
dicresylolpropane; tertiary butyl para cresol; 2,6-di-tert- 
butyl-p-cresol; 2 ,4 , 6-tri-tert-butylphenol; octadecyl-3- (3, 5- 
di-tert-butyl-4-hydroxyphenyl)propionate; tetra bis [methylene 3- 
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30 
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dinonyl phenyl) phosphite (Polygard); di-stearyl-pentaerythritol- 

diphosphlte (Weston 618), 

The hindered phenolic an tl-oxidants may be used 

5 

individually or in various combinations with one another or 
the secondary stabilizers in the compositions of the present 
invention. Other additives include slip agents such as fatty 
acid amides, inorganic antiblocks such as finely divided 

10 

silica or calcium carbonate, cling agents, fillers or colorants. 
Extrudable Compositions 

The extrudable compositions of the present invention 
may be used in any of the forms of such compositions which are 

15 

commonly employed in the extruded film arts, such as compounds 

modified with various slip and anti-block additives for specific 

end use applications. 

2Q These extrudable compositions are thermoplastic 

in nature. In addition to the olefin polymer, anti-gel 

compounds, anti-oxidant , the compositions of the present 

invention may contain other adjuvant materials which are 
I " . 

j 25 commonly employed in olefin polymer-based extrudable film 

compositions. Such other adjuvants would include plasticizers , 

! 
f 

fillers, pigments, lubricants, slip agents, modifiers and ! 
i similar materials. 
^ The fillers which may be used in the olefin polymer- ! 

; based extrudable compositions of the present invention are the ' 

« 

| fillers which are commonly used with such polymers. The fillers 
are used in amounts which correspond to about 1 to 20 percent : 

! 35 

by weight, based on the weight of the olefin polymer. Such 
fillers would include materials such as carbon black, titanium 
dioxide, clays, diatomaceous earth, calcium silicates and 
others known in the art. 
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The plasticizers which « y he employed in the olefin 
polymer-based extrudable compositions of the present invention 
are the plasticizers which are commonly used with such powers 
The plasticizers are used in .mount, which would correspond 
to about 1 to 25 percent by weight hased on the weight of olefin 
polymer. Such plasticizers would include materials such 

10 as phthalates, phosphates, adipates, azelates, a B ine hased 
polyols. and a number of other similar products. 

The lubricants which are commonl.y employed in the 
olefin polymer-based enable compositions are the lubricants 

15 vhich are commonly used with such polymers. the lubricants 
are used in amounts .which correspond to about 0.02 to 0.2 
Percent by weight of lubricant agent based on the weight of the 
olefin polymer. Examples of such lubricants are fatty acid 

ioamides such as stearamide, oleamide, behenamide and erucamide. 
Extruding Conditions 

The extrudable conditions of the present invention are 
particularly designed for use in equipment utilized for tubular 
cast fil. end extrusion coating products. Such equips nay 
have hold-up areas or areas of stagnation that retard the 
flow of extrudate therethrough, leads to the development of 

^ gel streaking and pinstriping in the absence of the use of the 
anti-gel additives of the present invention. In such equipment 
the polyolefin based extrudable compositions are' subjected to 
extrusion temperatures of about 275 to 650T, and preferably .bout 

3 ~3>5 to 650-P, under varying conditions of head pres'sure, and 
for periods of time of about 0.5 to 10 minutes. 

The film l6 usually prepared in sheets which are about 
0.1 to 10 mils thick. 

ACCOr dlP * t0 the >"aent invention, the polyolefin 
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resin compositions are not exposed to poet-reactor high tempera- - 

ture compounding or finishing which could introduce hydroperoxides 

! 

into the composition prior to film extrusion. Instead the acid 

5 " . 

acceptor is added via a master hatch or by directly dry blending 

it into the granular polyolefin resin prior to extrusion thereof. 

Another advantage of this invention is that gas treatment 

(e.g., with propylene oxide) after polymerization of the resin 

10 

is not required nor are subsequent alcohol washes to remove the 

propylene oxide or ethylene oxide gas nor the subsequent drying 

process to remove the alcohol. Also unnecessary are the need 

15 f or dev °l"ilization of alcohols of water which could he added 

to neutralize and break down catalyst residue. 

Another advantage of the present invention is thfct 

the fatty acid amines may be incorporated into the polyolefin 

j 2 ol> as ed resin composition without adversely affecting- other 

| additives normally used in such compositions such as hindered 

j phenolic an t i-oxidant s and phosphites, slip/anti-block materials 

such as fatty amides, silica or calcium carbonate. The fatty \ 
\ j 
\ 25 acid amines do not adversely interact with these other additives 

nor do they cause such problems as discoloration and odor. 

i 

Still another advantage of the present invention relates 

to high temperature extrusion of Ziegler-Nat ta catalyzed poly- i 
30 , j 
olefin resin, i.e., at temperatures above about 2l0 p C up to ! 

| 300°C. The (Ziegler-Natta) catalyst residue, primarily 

chl orides present in such polyolefin resins, is liberated as 

hydrogen chloride during such high temperature processing. The 

! 35 

liberated hydrogen chloride can cause removal of chrome plating 
or corrosion of equipment, both in the adaptor and die sections, 

j as well as on the chill rolls used in high temperature slot cast 

j 

j fll ° extrusion. The hydrogen chloride also will adversely affect 



20 
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the metal and chrone plat£d surfaces ±o biow BQidiag ^ J 
Elding equipment. The fatty acid a B ioes of this invention 
5 »eutralize the catalyst residues and consequently prevent 
adverse corrosion effects i„ processing equipment or on a chill 
roll. The solubility of the fatty acid amines in the polyolefins 
enables then to reach the catalyst sites to break down end 
lOneutralixe the chloride residue. 

The following examples are illustrative of the present 
invention and are not intended as a ligation of the scope 
thereof. 

15 "\ t 

Example 1 

Preparation of t. 0 i vnar BgB<Tie 

Two low pressure, low density ^ethylene-butene-1 
copolymer resins were prepared according to the procedure 
disclosed in South African Patent Publication No. 79-01365, 
published September 22, 1980, entitled "Process for Makingm* 
From lev Density Ethylene Hydrocarbon Copolymer" by W.A. Eraser 
et al. The properties of the ethylene-1 hutene-1 copolymer 
resins were determined by the following methods: 

Density was' determined according to ASTM D-1505 A 
plaque was conditioned for one hour at 100'C to approach equili- 
brium crystallinity. Density is reported as g BS /cm 3 . 

Kelt Index (Ml) was deterged according to ASTM 
D-1238. Condition Z. lt W8S Beasured „ ^ ^ ^ ^ ^ 
reported as graas/10 minutes. 
35 Flow Index (HLMI) was measured according 'to ASTM 

D-1238, condition F. It was measured at 10 times the weight 
-ed in the melt index test above and reported as grams per 
10 minutes. 

™±2 ^ Ratio (MFR) was calculated as Flow Index/ 



on 
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i 

! Melt Index. 

II, Al and -Si catalyst residues in the ethylene-butene- 
! 5 1 copolymer in ppm was measured by induction coupled plasma « 
| emission spectroscopy. 

J CI catalyst residue in the ethylene-butene-1 copolymer 

in ppm vas measured by a Dohrmann micro-coulometric titration 
10 system. 

One of the ethylene-butene-1 copolymer resins, 
designated A, had the following properties: a melt index of 
, 1.0; a KFR of 28; a density of 0.918 gm/cm 3 ; and a catalyst 
*> 15 residue in ppm of Ti-2, Al-73, Si-56 and Cl-13. 

The other ethylene-butene-1 copolymer resin, 
designated B, had the following properties: a melt index of 
2.0; a KFR of 28; a density of 0.918 gm/cm 3 ; and a catalyst 

20 

residue in ppm of Ti-3 t Al-89, Si-97 and Cl-16. 

Either resin A or resin B was used in the resin 
compositions of all the subsequent examples herein. 

25 Preparation of Polymer Resin Compositions 

One of two methods to prepare polymer resin 
compositions was employed in the examples. In one 
method, the components were dry blended in a roll drum for 

30 20 minutes at room temperature with a virgin resin. In the other 
method, the components were compounded into a masterbatch 
concentrate utilizing a Banbury batch mixer coupled to a Farrel 
Birmingham single screw extruder melt pump. The components 

35 were mixed in the Banbury mixer for A to 5 minutes, dropped at 
260*F, and extruded through an extruder melt pump using a . 
throat temperature of 220°F, a barrel temperature of 300*F, and 
, a die temperature of 300*F. * i 



A series of experiments were tub to demonstrate the 
effectiveness of the use of a fatty acid amige in polyolefin 
based file extrusion compositions in order to prevent the ( 

5 

formation of gel streaks/pinstriping in the* extruded film. 

• 

Table I below summarizes the results for a number of control j 
formulations which did not contain the fatty acid amine anti- 
ng gel compound of this invention. The control formulations were 
prepared by one of the methods described hereinabove. After the 
formulations were prepared , films were extruded in a tubular 
extrusion device for various periods of time to assess gel 
15 formation. The film was extruded at 3 Ibs/hr with a 385°F 
melt^ temperature using a 1-inch Killion 24 to 1 length to 
diameter extruder equipped with a 1 1/4-inch die with a 0.30 
inch gap. Ko nitrogen purge was used on the extrusion hopper. 

j 20 The extruded films were approximately 1.5 mils thick. 

i 

j During extrusion, the films were examined periodically for gel 
j streak formation and pinstriping. Table I hereinbelow sets 
j forth the resin compositions that were employed and the results 
' 25 that were obtained with respect to gel streak f ormation/pin- 

! 

j striping. The number symbols used to designate the visual 

\ appearance of the film with respect to gel streaking/pinstriping 

! 

\ have the following meanings: 
j 30 

I 0 - clear of gel streaking/pinstriping 

1 - slight gel streaking/pinstriping 

2 - moderate gel streaking/pinstriping 

3 - severe gel streaking/pinstriping 

i 35 * 

A review of the information disclosed in Table 1 

shows that the control formulations for runs 2-11 exhibited gel 

I I ■ . . 

j streaking/pinstriping in the extruded films in the presence of 
hindered phenolic anti-oxidants . . 
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In another series of experiments, fatty acid amines 
were added to the "control formulations to prevent the formation 

5 of gel streaks In the extruded film. The formulations were 
prepared according to the second method previously described 
herein. The resin based composition was extruded at 23 lbs/hr 
vith a 410*F melt temperature using a 1 1/2-inch diameter 

10 Sterling extruder equipped with a 3-inch diameter spiral die 
(60 mil gap)* Ho nitrogen purge, vas used on the extruder 
hopper. The extruded films were approximately 1.5. mils thick. 
During extrusion, the films vere examined periodically for 

15 gel streaking/pinstriping. Table II below discloses control 

i 

compositions and example compositions for runs 12-20 

that were employed and the results obtained with respect to 

gel streak f ormatlon/pinstrlplng. The number symbols used have 

20 

the same meaning previously given herein. 

A review of the information disclosed in Table II 
shows that the addition of a fatty acid amine to the 
control formulations completely* or at least substantially, 

25 

prevents the formation of gel streaking/pinstriping in the 
extruded films, even in the presence of hindered phenolic 
anti-oxldant s. 
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Example 2 | 
A series of tests was run as in Example 1 except as 
5 follows: Resin A based compositions were made via the first 
method disclosed previously herein. The films were extruded at 
3 Ibs/hr with a 380T melt temoerature usi 8 , a one inch diameter 
Killion extruder equipped with a 1 1/4 inch spiral die (30 mil 
10 die gap). Mo nitrogen purge was employed except for run 21 
which used a 1 SCfH rate into the extruder hopper. Table in 
below discloses the various formulations that were evaluated 
^and the gel streahing/pinstriping rating of the extruded fil.s. 
The fii„ of runs 23 and 24 using formulations containing anti- 
| gel compounds .of this invention showed substantial improvement 
j In gel streaking/pinstriping properties over those of control 
I runs 21 and 22. 
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Exaaole 3 

A .,»., oi t..t. va. r„. i„ Zxaa ,' lt , 
5 .. £.11..,. »„,„ j co . po „ tl „, „„. Mdt 

..c..d ...hod discl.s.d „.«.„.!, „. fllM 

• 1 1/2 l..b du..t.r „ t . x u>ti „ to 41wt>r steriins 

» >.!.. dl.el „. „ tlou . fomtttt(MW th , t 

.vl..t.d „d t>. .,„.M, i/pl „ trtfl , t ta£lnf #f 
•«r.d.d fll ... Ih . re!ults ef t „ ese tMs> 25 2s> ihov ^ 

i » 1 .r !r .. t „ «... itl •.„ MMM/M „ 1o I 

the extruded films. ! 
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Example a ' 
Volatility of some anti-gel eonpounds 
5was determined by thermal evolution analysis. This 
neasurenent, made with the DuJont aodel 916 Thermal Evolution 
Analyzer (TEA) determines the fraction of species present in a 

sample of less than approximately 500 molecular weight. A 5 mg! 

10 ' 
sample is heated under nitrogen at 32 # C/min up to 300*C. 

As the sample heats, evolved gases are swept by nitrogeo to a ' 

flame ionization detector. Calibration with C 20 standards 

permits translation of instrument output into volatile weight. 

Normalizing by sample weight and multiplying by 100 gives 

j weight percent volatile*. The TEA volatiles for the fatty acid 

j amines useful in this invention are all below about 52 by weight 

i * 
! as shown in Table V below: 

! 20 

TABLE V 

Additi ve Volatility Usinfi TEA 
i Additive Weight Loss at 180'C (1) 

j ^diethanol lauryl amine 3,112 
diethanol mystearyl amine 2.30% 

j diethanol stearyl amine 0.062 

1 • 

30 Example 5 

j A series of tests was run to demonstrate that the 

addition of the fatty acid amine to the extrudable film 
compositions does not adversely affect the physical properties of 

;35the extruded film to any substantial degree. Films made from 

i 

j Resin A based composition were evaluated in a discoloration and 
coefficient of friction test and films made from Resin B based 
:omposition were evaluated in a roll blocking test. 



In the coefficient of friction test, the extrusion 



conditions were as follovs: Resin A based compositions were 
5 extruded on a 2 1/2 inch diameter 26 to 1 length to diameter 
Egan extruder equipped with a 6 inch diameter Sano die having 
a 100 mil die gap. The extrusion rate was %about 85 lbs/hr with 
a melt temperature of about 390*F. The extruded films were 

10 approximately 1.5 mils thick. 

Table VI below sets forth the Resin A based compositions 
used for the coefficient of friction comparisons. The coefficient 
of friction Is measured by ASTM D-1894-63. The data indicates 

1 5 that film made from a formulation containing a fatty acid amine 

did not have any significantly different coefficient of friction, 

as compared to a control formulation which did not contain the 

j fatty acid amine, but was otherwise the same. In terms of 
20 

composition, as the other formulation. 

TAB LI VI 



i 25 



! 30 



* 35 



Run Formulation 

30 Resin A 

Octadecyl 3- (3 ' -5 1 -di- tert- 
butyl-4* -hydroxyphenyl) 
propionate; 

Tri-nonyl-phenyl phosphite 
ester; 
erucamlde; 
superf loss 

31 Resin A 

Octadecyl 3- (3 1 , 5 1 -di-tert- 
butyl-4 1 -hydroxyphenyl) 
propionate; 

Tri-nonyl-phenyl phosphite 
ester; 
erucamlde; 

superfloss (finely divided 
dlatomaceous earth); 
dlethanol stearyl amine 



Concentration 
300 



200 

1000 
5300 



300 

200 

1000 
5300 

250 



Coefficient 
of Friction 



30 min-0.11 
24 hrs-0.11 



30 min.-0. 11 
24 hrs-0.12 



In the roll blocking test, the Resin B based film 
compositions set forth in Table VII below were subjected to 




- 32 - 



for 24 hrs. at 60»C under a 0.1A psi load). 

TABLE VII 



10 



*H£ Fornulation 

32 Resin B 

l,3,5-Tris(4-tert-butyl-3- 

hydroxy-2,6 dimethyl benryl) 

-l|3,5-triazine-2,4 f 6- 

(lH t 3H,5B)-trione; 

M-stearyl-pentaerythritol- 
oiphosphite; 

superfloss (finely divided 
diatomaceous earth); 
erucamide 

15 33 Resin B 

1.3,5-Tris(4-tert-butyl-3- 
hydroxy-2,6 dimethyl benzyl) 
-1.3 t 5-tria2ine-2,4 f 6- 
(lH,3H,5H)-trione; ' 

Di-stearyl-pentaerythritol- 
diphosphite; 

20 superfloss (finely divided 

dlatomaceous earth) ; 
erucamide; 

diethanol tallow amine 



Concentration 
(PPM) 



100 



Induced 
■Blocking 



50 



i 



100 
5000 
800 

100 

100 

•5000 

800 
500 



54 



in the color rating test. fil., prepared fron ^ ^ 
^formulations as described hereinabove vere aged 4 weeks at 
•0-C. The extruded fil. vas made as described herein for Besin A 
compositions except a 60 mil aie gap was employed vith a 79 Ih/hr 
extrusion rate. No discoloration vas observed. 

30 

Example 6 

| A series of tests were run as described herein for 

, exempt a f or Reslo A ^ ^ ^ ^ ^ 

.^conditions of example 5 (60 „il die gap vith 79 lb/hr , xtru8lon 
■ rate). Gel streaking and pinstriping vere evaluated for 

control compositions and *esin A based compositions containing 
fatty acid amines according to this invention. Table VIII sets 
jorth the results vhich shov a substantial improvement in gel " 
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CLAIMS ; 

1. A process for extruding a film forming polyolefin 
5 resin based composition into film, which composition comprises 

a Ziegler-Natta catalyzed film grade polyolefin resin which 
contains a chloride residue in the range of between about 5 and 
about 500 ppm and anti-oxidant in the range of between about 20 
10 and about 5000 ppm, which composition is susceptible to gel 
streaking and pinstriping during the formation of said film, 
characterized by: 

extruding said composition into said film in the 

15 

presence of an acid acceptor, said acid acceptor being present 
in a concentration sufficient to neutralize said chloride 
residue in said composition, said concentration of acid acceptor 
being at least about 0.8 times the concentration of said anti- 
oxidant, said acid acceptor having a molecular weight ~180 with 

5X by weight volatiles at 180*C as measured by thermal 
evolution analysis. 

25 

2. A process as defined in claim 1 wherein the 
acid acceptor comprises a fatty acid amine of the formula: 

R-N^ 

^ T>ll 

30 * 

wherein R is C 12 -C 2A alkyl or alkylene; 

R' is hydrogen, lower alkyl, alkanol, 1 , 3-propylene : 

diamine or an ethoxy group of the formula: (C-C-0) B wherein 

x • 

35 x is an Integer between 2 and 5; and 
R M is R or R' . 

3. A process as defined in claim 2 wherein said 



20 

c 
< 



15 
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polyolefin is an ethylene polyner, said chloride residue 
concentration is between about 5 and about 50 ppa, said anti- 
S oxidant concentration is between about 20 and about 500 pp*. and 
said fatty acid aaine concentration is between about 25 and 
1000 ppa. 

*. A process as defined in -claim 2 wherein said 
polyolefin resin is polypropylene or polybutene. said chloride 
residue concentration is between about 10 and about 500 p pa . 
said anti-oxidant concentration is between about 200 and about 
5000 ppa, and said fatty acid aaine concentration is between 
about 200 and about 10,000 ppm. 

5. A process as defined in claia 2 wherein" said 
2q fatty acid aaine is present in an aaount at least 5 tiaes 
tbe amount of chloride residue present, preferably in a 
fatty acid amine to chloride residue ratio of greater than 
| 10 to 1. 

I 
I 

1 25 6. A process as defined in claim 3 wherein said 

ethylene polymer is low pressure, low density, ethylene- 
butene- 1 -copo lymer . 



I 30 7. A process as defined in any of claims 2-6 

j wherein said fatty acid amine is lauryl amine, stearyl amine, 
| or behenyl amine, or combinations thereof; diethanol lauryl 
amine, diethanol stearyl amine, diethanol behenyl amine, or 
combinations thereof; diethanol tallow, amine having between 
14 and 18 carbon atoms or dimethyl soya amine haying between 
14 and 18 carbon atoms. 



j 
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5 8. A process as "defined in any of* claims 1-7 

wherein said polyblefin resin based composition is ex- 
truded under an extrusion temperature of at least 275 °F 
to 650°F and a throughput time for said composition in 

10 the extruding equipment of about 0.2 to 10 minutes. 



9. An extruded film essentially devoid of gel 
streaking and pinstriping producible according to the 

15 

process of any of claims 1-8. 



10. An extrudable film forming carrpositian canprising a poly- 

olefin resin containing a chloride residue, an anti-oxidant , anc 
20 • 
an acid acceptor, said chloride residue being present in a 

concentration between about 5 and about 500 ppa, said anti- 
oxidant present in a concentration between about 20 and about 5000 
ppm, said acid acceptor being present in a concentration 

25 

sufficient to neutralize said chloride residue, said concentra- 
tion of acid acceptor being at least about 0.8 tines the 
concentration of said anti-oxidant, said acid acceptor having 
^ a molecular weight -^180 with ~ 52 by weight volatiles at 
180 P C as aeasured by thermalevolut ion analysis. 



35 



# 



11 . A coaposition as defined in elaia 10 wherein the 
acid accepter coap'rises a fatty acid aaine of the foraula 



vherein R i. c^-c^ alkyl or alkylene; j 
R' is hydrogen, lower alkyl. alkanol. 1.3- P ropylene ! 

diamine or an ethoxy group of the foraula: (C-C-0) x H wherein x 

is an integer betveen 2 and 5; and 
*" is X or R' . 



15 



12 . A coaposition as defined in claia 11 wherein said 
polyolefin is" an ethylene polyaer. said chloride residue 
^ concentration is between about 5 and about 50 ppa, 8ald Bntl . 
oxidant concentration is between about 20 and about 500 ppa. and 
said fatty acid aaine concentration is between about 25 and 
1000 ppa. 



25 



13 • A coaposition as defined in claia 11 wherein said 
Polyolefin resin is polypropylene or polybutene. said chloride 
residue concentration is between about 10 and about 500 ppa. • 
M said anti-oxidant concentration is between about 200 and about 
5000 ppa. and said fatty acid aaine concentration is between 
about 200 and about 10,000 ppm. 
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14- A composition as defined in claia 11 wherein said 
fatty acid amine .ia. present in an amount at least 5 times 

5 

the amount of chloride residue present, preferably in a fatty' 
acid amine to chloride resicue ratio of greater than 10 to 1. 



10 



15. A composition as defined in claim 12 wherein 
said ethylene polymer is low pressure, low density, ethylene- 
butene- 1 -copolymer . 



15 16. A composition as defined in any of claims 

11-15 wherein said fatty acid amine is lauryl amine, stearyl 
amine, or behenyl amine, or combinations thereof; diethanol 
lauryl amine, diethanol stearyl amine, diethanol behenyl 

20 amine, or combinations thereof; diethanol tallow amine having 
between 14 and 18 carbon atoms or dimethyl soya amine having 
between 14 and 18 carbon atoms. 

25 

17 • A composition as defined in any of claims 
10-16 further including a slip agent and an anti-block 
agent . 

30 

18. A process for slot casting, blown film ex- 
truding or injection or blow molding a Ziegler-Natta ca- 
talyzed film grade or molding grade polyolefin resin com- 
ls -position containing a chloride residue in the range of 5 to 
500 ppm, characterized by slot casting or extruding said 
composition into a film or molding said composition under 
heat and pressure into a molded article 



-0054568 
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in the presence of an acid acceptor, said ac£d acceptor being 
present in a concentration sufficient to neutralize the chlorid 
5 r esidue f said acid acceptor having a molecular weight— 180 . 
vitb —52 by weight volatiles at 180°C as measured by thermal 
evolution analysis. 

19. A process as defined in claim 18 wherein the 
10 acid acceptor comprises a fatty acid amine of the formula: 
R' 

wherein B is C 12 -C 2A alkyl or alkylene; 

R f is hydrogen, lower alkyl, alkanol, 
1,3-pxopylene diamine or an ethoxy group of the formula: 
(C-C-0) x H wherein x is an integer between 2 and 5; and 
20 R" is R or R' . 



25 
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